Iowa's Water Resources

Bdb Libra - Towa DNR - Seolegical Survey

Water-Key Resource for a Sustainable Eéonomx

. What Are Our Water R:z's'nur-ozs? s
. Huw Much Water Do We Huve’# .
* How Much Wu’rar- Do We Usz‘)

- Whe G_e‘ts_' it and How?
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Kinds ¢ Wa‘ter' Sources -

surface water ground water

Wapsipinicon River  Lian Co.

Ounnings Spring
Winneshielt Lo

Groundwater
Fills the spaces in
por'ous e_ar"rh | mqferials.

Wa'?er Tab!e

Marks the top of water-

saturated ear'1'h ma'rer-lals
Seen as lakes and streams
on the land surface.




Des Mafnes River Var Buren Ca,

surface expression of water table
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kettle lokes.  Polo Alte Co.

surface

expression of water table

N_z!s_oﬁ‘Quarrif. Des Moines Co.

THE HYDROLOGIC CYCLE |




Evapu-
transpliration
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Intercaption
by vegatation
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Surface Runoft

- Indtration
mwhaer

'Aqusfer
Zone or strata of porous earth

material that yields enough water to
supply wells and springs.

Confining layer

‘Dense, compact earth material ?ha‘r

blocks the easy passage of water.

Adquifers

Devonian  Cedar Valley Group
Klizn Guarry Johnsen Co,

Curnbrlun Jordan Snndsfnm:
McGragur Cloyten Go.




How Much Water Do We Have’

' T Dapends -

--It depends on where you are.
_ «-;I‘r_ dz__peizds on when you need it.

. depends on what quality you need.

How Much Sur'face Wafer. Flow Volumes are
: ‘Measured . A1' ‘Stream Gages ’
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Quality Assessed qf. meny Gages aswell:

Mausur-amen'rs Paid for by a Variety of En‘h'hes
. for a Variety of Reasons Lo

<~ 56,0005¢ iles, ~ 72 1900 Miles of Streans, ~ 130 gnges -

- DNR Suppor'rs 25
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« Additional Gages Needed for A e -

Water Allocation

Gages Are Essential:

Stream Flow Rates are Highly Varigble

o \LuwF-luws
are Critical.




High flows
richin
sediment.

Water Quality Varies with Flow Rates

i enriched in
. S 1 dissolved
| H solids.
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Tempera'tur:e vaties with flow and seasanally

Low flaws

Lower Reaches of Major Rivers will have the
Highest Sus'ramed Flows

Are Storage Reservairs Needed? Where can they be buitt?

o Groundwater is below us everywhere, but..

QuahflTy--Is there "enough” for our purpose"
--W:Ii it impact other Lsers?.

Qualt‘l‘\/—-Is it good erough”?

Susfamnblll‘l'y--Is it dependable for the long haul?
-=-Will fhzre be "enough™ in the future?

. . Groundwater Quanﬁ'ry———WgI! Yields

- . How much can the aquifer supply?

: ;Will. f_h'r:s_t withdrawal of water impact other wells?
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Wha‘l‘ do we know about aqu:fer- ylelds
and well interference?

Flgute 15 Ehebde tn IntieRnd wella? surttol squdes

A fair amount, but aquifer studies are well aut of dafe’

Major ‘Aquifer Characterization Studies Date
from the Mid-'60s to mid-'80s

- Major Data Compilation Needed
» Allows for Improved Methods for Modelmg cmd
Predictive Capabilities

THE WATER STORY 1X CINTRAL 10W4

Groundwater Quality -~ Is it good enough for:
*Human Consumption? .
-Liﬁsmck Watering?
Bo: Ier's/Caahng Water?

. Indusfrlal Processu"

-Ir'r'igu'h‘on?

) ;Disc_hqrge?

: Quality affected by bath
ncrrur'al conetituants and "contaminants”.

‘Decent dnfubase on GW Quul:fya-Analysus of Data Needed

Is it. Sustainable for the Long Term?

Water Table {Unconfined) Aquifers
‘Readily r‘eplemshed and drained: .

-Suseeptible to Drowght - permdmnlly
not sustainable

Confined Aguife.r's o
*Not readily replenished or drained

.|*Water can be thought of as "in sfor'uge"

-Brought Resistant .
~Over-use = "Groundwater Mining” = no‘r sus'ramable




Is it Sustainable for fhe.'Long Term? ~
Water Table Aquifers - Think Checking Accounf

-Sireams afe part of this account

Lonfined Aquifers ~ Think One-Time Windfall Investment

Checking - Not much stored
their, it goes fast, but OK if
the paychecks keeps coming.
Investment - Plenty stared

will be replaced slowly.

{+Beclines in Confined Aquifers are Known
| i a Variety of Locales,

' -D-e'ep Jordan Aquifer—Regional Declines

there, but once withdrawn, it = | .

I.s it .Sustainable for the Long Term?

Sustainabllity ‘A s Largely Lacking,

*Information heeded en &W Sg:hq@é Rates.

*Brought Known to Affect Water Table -
Aqulfers and Streamflows.

of about 3 fezi'/yeur- buf Var'ylng
Locally wnh Use.

'Groundwafer' Level Mnniforing is Analag

| fe Stream Gauging - - Discontinued in 2004.

Water Leval Monitoring Essential to Assess Trends For Good Decisions
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How Much Water Do We Usg_?

-Consumed vs. Withdrawn . o

“Consumptive Use is the water that is evaporated, transpired, ar incorparated
into & pr'oduc'r Water that is not returned to a source that can readily bz
used again. Typxcully discharged to a stream. ) .
-Wﬁ-hdmwn means how much is actually removed from a stream or dquifer.

“Total maximum permitted wﬂhdr-nwals are known buf estimates by sgurce are
aver 10 years aut of date.

'Acfual wrl'hdr'awclls by source not udequmely m:cked

Water Withdrawals in Towa
(Hitliorss of gollons/day)

| Purpose - GW SW Total Esﬂh’mq:res are
Lwes!m:k 82 27 1.05 . TEZ%‘USGS,
Commercial : 18 a8 43

Demestic - ' 5. o 45

Industrial - :: . 4 184 268

Irrigation ' - 35 4.0 39

Mining "~ - 1 a2 on

Power Genetation’ 15 2110z

Puhlic Watersilpplies 257 116 373-‘

Tol . 528 2510 3038

6W Withdrawals - Drinking Water
By Source Aquifer . By Source
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‘|use, and uareasonable meﬂlcds of water use

. |Permit Reviews and Evaluuﬁons - Curscr'y ih

How_bo We Allccate Water?

IA Code -~ All waters are “public woters
end" public wealth” of Towa citizens. Towa
statute provides an'allacation systen based
on “beneficial use”. Waste, uhrensonable

are prevented. ” )
Permit System ~= Withdrawals in excess of

25,000 gallons/day (fram streams ar aqu‘ers)
require a permit frem the state. -

mahy cases, Are we getting it right for the
long term? : T

Who Gets Tt? From 1985 Water Plan:

- Permitting and Drought A!locnﬁoﬁ Priopiﬂes -

1, Self-supplied domestic: non-regulated, szlf—supplled withdrawals with limfted ability to
seek water elsewhere.

2. Domestic fraction of r-eg:cna!' rural water and munl:lpuf systems: water for the
preservation of humnn life and welfare.

3. Livestock: water _for' the preserym_’lgn of animal life.

4. Power: waéer used incidental to Th:e.genzrm‘ic.m of pewer.:

5. Industrial: water used by commercial and industrial faeilities.

6, Nen-traditional lr'rlgutlun water for fruit, vegetables and other newly introduced crcps.
7. Irrigation nf traditional Towa crops: water for soybeans, corn, aifalfa and others,

B. Recreation and lefsure: water for lawn and golf course wnfer'mg, car washing and other
mclder\fn| uses,

9. Qur of _sﬂ':fe export: water exported to ancther state for Use.

Developmq Tesyes--Water Supplv

+ Energy - Water Cnnnzcﬂons .

* Cohcentration of Water Demand
* Sustainable Allocations .

* Water and Climc;.rre

* Water Resource. Maragement
Pr-agr'am Needs .

Energy and Water
. Tradi'riu_nally Cooling Water for Power Plants, Supplied by Surface Water

-_Gl-owing Demands for Ethanel and Geothermal, -Supplied by Groundwater

1 High Energy Prices will Impucf Water Demund’ in Ways we don't

Fuliy Appreciate_




E'rhanol Produchon

- Current Capa:ify ~1. 68 go!fans/yw ~1.4B "in ‘construction”, -2.03 "planned"

« qulons Wahr per Gnllun Ethanol

- Devel it breeds dev .' pment: Et‘hunul plants + Cattle operations + 7

- Today, & small part of grnum';_wc_lf_z_r d:rnund, but a grewing ehe:

* fowa Ethaned Produntlon

AR AP L LA REREREEELLET SIS

Ethanol and other Enzrgy—ReldTed Water Demands
' won't."Dry. Up" the State )

-- But they are Raising Questlons Regm"dmg SusTamabill'I"y
and Our Water Management System.

Concentration of Wa'l'er' Demund‘

aﬁ'racfmg livestock ond other water users.

*We have seen a concentration in “onple, in Iar-gzr :mes and surmundlng
areas, and a resulting concentration in industrial and other users.

“We have undergone a \:oncen'rm‘rmn in the Lwes‘h:ck Industry.

-We have seen an expansion is water use by Rural Water sysferns again
concentrating demand fr'orn a source. :

thanol isa uonce.ntrafed demand—lar-ge vulumes needed ]ocnily, po‘rznhclly_ .

Gr‘oundwa?e.r' Supply and Dzmcmd are not Equally DISTr‘Ibu‘i‘ed

. FAIR

: BedrockUnits.
! Mivhdaphn
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Climate Change - Imphcahons for Our
Water Resources?

~Glestions about what it means in the middle of the
continent.

" --Wetter,,,...Drier_.......\Warmer......Colder?

. ~-And what that means regarding future water supplies: :

{(DROVGHT

. Water M-anngerne.nf-Whuf's Needed to De It Right

+ Updated Assessment of C!.irr{z:n'r Demand:
-- Last Major Use Assessments, by Aquifer and Watershed, in 1995,

* Resume and Enhance Greundwater Level Menitoring:
-~ Regiohal Aquifer Trends and Local Hetspots.

- Add and ‘Maintain Additional Stream Gages:
- Gage's.needed for accurate surface water.allocation, reservoir studies.

B Upda‘red' Assessments of Aquifers—Geologic and Hydralnglc Properties:
. == Last Major Effarts in the 1960's - 1980's.

-]+ Upgraded Assessmen')’ Techniques:

-- Need to Utilize Moderr Madeling and Predictive Analysis.
* More. Thuraugh Hydrogeslogic Reviews of Per‘ml‘ts‘
-- Well/Stream Interference and Sustainability Questions. Assistance in
Drought and Conservation Planning for Wafer Supplies.

+ Update the State anzr Plan—The Road Map for Water Use:

Water is a key
iigu:bf Asset for Iowa

Lets make sure it
continues to be.

Questions?

Bobr Libra, State’ Geclagist
ONR -- Towa Geclogical Survey
319-335-1588
blibira@igsh niowa edii

bt/ Ay igabs uiowa edu/

-- Loyt update in 1985, Do eur rules, regs, approashes nesd rethinking?
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1/24/2007

Comparison of Water Res'o_ﬂrce Management Programs

Program Element

Current
Effort

Permitting
Enhancement

Resource
Management

Permitting -

P hi

g1

nd {ime 65 days

Median turnarou

Median turnaround time 45 days

Data Management

p!
Compliance

S18 LI

Updated low flow stream protection criteria

8

Investigate interference complaints and low stream conditions X
Long term conservation plans required, no follow up X .
Technical assistance for permittees to write plans X X
Resource Monitoring
Outdated low flow stream protection criteria X
X X

ng {terminated in 2004)

Minimal GW level monitoring network

blEe

Statewide GW level monitoring network
Planning ' '

Resource Characterization

Analysis required by applicant in exireme cases

Detailed analysis of the most critical aquifers

Comprehensive aquifer assessments by IGS/USGS

o [

GW modeling of most critical aquifers
FTEs ' '

Permitting

2.75

Field Offices

1GS

2

Program support

PO | O

Contracts

$150,000

$325,000

. Total Annual Costs

$255,000

$600,000

$1.65 million |



) Cbmparison' of Water Resource Management Programs

100%

1,929,667

- 2536

- 1/24/2007
~ All Permits
"~ Permits - Allocation
o ' : % of . _ ‘ S - -
Permit Type | Number | Ttl MGY - Ave/Permit | % of Ttl
PWSGW 662| 21%| = 155,609 235 7%
PWS SW 28 1% 72,326 2,583 3%
RWD GW 19 1% 12,308 648 1%
RWD SW 1 0% 3,250 3,250 0%
| Ind GW 174 5% 99,086 569 4%
| Ind SW 419 13% | 1,835,668 4402 | - 80%
| AFO GW 116 | . 4% 3,459 30 0% !
lAFOsw | g 0% | - 880 98| = 0%
Irrigation GW 1295 |  41% 93,647 72 4%
Irrigation SW 242 8% 15,084 66 1%
Golf GW 155 5% 4,708 30 0%
Golf SW 62 2% 1,560 | 25 0%
| Total 3182 | 100% | 2,298,485 . 100%
GW Oniy
"~ Permits Allocation
S ' | % of : I | S
Permit Type | Number | Til MGY Ave/Permit | % of Ttl
| PWS GW 662 27%| 155609| = 235| - 42%
RWD GW 19. 1% 12,308 648 | 3%
Ind GW 174 7% 99,086 569 27%
AFO GW 116 5% 3,459 30 1%
~|lrrigation GW | - 1295|  53% 03,647 | 72| 25%
| Golf GW 155| - 6% 4,708 - 30 1%
| Total 2421 100% | 368,817 1 100%
SW Only
Permits Allocation
| %of | ' C |
Permit Type | Number | Tl MGY Ave/Permit | % of Ttl
PWSSW | 281 4% |  72,326| 2583 4%
| RWD SW 1 0% 3250 | 3250 0%
© . |IndSW - 419 55% | 1,835,668 - 4381 95%
| AFO SW 9| 1%| - 880 98| . 0%
Irrigation SW 242 1 32%| 15,984 66 1%
Golf SW 621 8%| 1,560 25 0%
761 | 100%.




